Tropical GRIP Forecast Discussion for September 11, 2010

Created 1600 UTC September 11, 2010

GRIP Forecast Team: Cerese Inglish, Dave Zelinsky, Richard Maliawco, Dan Harnos,
Joe Zagrodnik, Cheng Tao.

Summary: Although today is a Hard Down day for the DC-8, and the Global Hawk and
WB-57 aircraft are not flying either, PGI-44L has piqued the interest of the tri-agency
coordination such that tomorrow both the DC-8 and the Global Hawk have planned
investigations into the system. The invest has become much better organized, and as PGI-
441 /AL92 moves further west, gradual intensification is expected, however the model
initializations for the storm have been varied, and there is also a good degree of spread in
the expected track and intensity forecasts for the system. The vorticity in this system has
yet to organize properly, but the environment for the system is favorable for further
development. Elsewhere, Tropical Storm Igor is make a westward progression and could
enter the GRIP flight domain in 6-7 days, PGI-43L is exiting the coast of Africa with
decent convection that is beginning to organize, and the SAL is interacting with both Igor
and PGI-43L. The GRIP domain is expected to remain active for the next week.

Forecast for 1600 UTC 9/11/2010:

Synoptic Overview:

The Atlantic Basin has a fair amount of activity present, especially in the East
Atlantic and southeast Caribbean Sea (S1). In the western half of the basin, there are a
few targets of particular interest. Dry air and subsidence dominate most of the Gulf of
Mexico under the influence of an upper level anticyclone (S6, C1). Convection is limited
to the Bay of Campeche and off the coast of Nicaragua (S3), where the remnants of Ex-
Gaston/PGI-38L are coming ashore in Central America (S4). Wind shear is mostly low,
and northerly over the Gulf (C2), becoming westerly over most of the Caribbean Sea.
There is an upper level cold low present near eastern Cuba and western Hispaniola (C1,
C3). Water Vapor imagery indicates that the Caribbean is dry in the center (S6), with
moisture present to the west and an abundance of moisture in the east surrounding PGI-
44L. This is a particular target of interest for GRIP, who will be investigating the system
tomorrow and possibly for a couple of days after that. Low level moisture is evident in
Total Precipitable Water imagery (S4), showing the moist pocket of air that accompanies
PGI-44L/AL92. 850 hPa vorticity analysis from CIMSS shows a broad area of negative
vorticity present west of the Lesser Antilles associated with the system (C4), and it
resides in an area of low to moderate shear (C2).

A mostly stalled frontal zone extends into the Atlantic from the east coast of the
United States from Georgia (S1) and a strong jet is present along the base of the trough
(C1), defining the western extent of the Subtropical High. The 1030 hPa ridge has a
southern reach to about 18N. Most of the tropical easterly waves are on a purely
westward track, as a result, because the ridge is strong enough to prevent a northward
turn. Dry air generally has accompanied this high pressure influence (S4), but is also
beginning to track westward, staying ahead of the moisture associated with Tropical




Storm Igor, now nearing the central Atlantic, with an intensity of 60kt (S1). Igor’s
position is approximately 17.4N/39.5W. Igor is located in a TPW moisture maximum at
low levels, and resides in upper level easterly flow, with excellent upper level outflow
evacuating the system’s air via strong upper level diffluence (S2). Wind shear is
generally low over the tropical East Atlantic (C8), with stronger wind shear of 20-30 kts
located near and to the south of Igor. Good banding features are notable in both visible
and infrared imagery, and low level vorticity values indicate the presence of a strong
tropical storm (C6).

A newly emerging AEW is currently associated with a vigorous blow up of
convection and is clearly evident on the current IR satellite imagery (S7). CIMSS
analysis shows high southwesterly 40-50-kt winds at upper levels to the northwest of the
west coast of Africa north of the Cape Verde Islands (C5). Across northern Africa the
upper level winds are generally westerly at 30-40-kts, and over much of central Africa,
upper level 30-40-kt westerly winds prevail and extend westward to the eastern Atlantic
(C5).

The low level wind field shows well defined cyclonic flow surrounding PGI143L
emerging off the coast of Africa (C7). Northwest of the African coast low level winds
are generally northerly at 15-25-kts and become more westerly further out over the
eastern Atlantic. To the west of PGI44L winds become more southerly.

The 200-900-hPa wind shear analysis over the eastern Atlantic shows that there is a
minimum over the Cape Verde islands with a maximum of deep layer shear to the north
and south. The highest values appear near the Cape Verde islands with over 50-kts of
westerly shear. To the south of the Cape Verde islands there is up to 40-kts of easterly
shear. There is a relative minimum of deep layer wind shear over western African
continent itself (C8). Wind shear does decrease further westward though, and any AEWs
that hold together will enter an increasingly favorable environment.

TPW analysis shows abundant moisture over the eastern Atlantic along a latitude
line paralleling the Cape Verde islands and points south. To the north, TPW values drop
off substantially (S4). Water vapor imagery also shows evidence of dry air to the north of
the Cape Verdes (C5). The CIMSS SAL analysis shows some dry air to the north of these
islands as well (D1). SSTs over the eastern Atlantic are presently quite warm and there
exists a positive SST anomaly over much of the ocean to the east of Africa, except
directly south of the Cape Verdes where there is a slight negative anomaly. The positive
SST anomaly extends westward all the way to the Caribbean Islands.

In summary, conditions across the eastern Atlantic are presently only marginally
conducive to tropical cyclone development. Although warm SSTs are present, any
systems emerging off of the African coast have to contend with relatively strong deep
layer shear. In Addition, some parts of the eastern Atlantic, especially to the north of the
Cape Verde islands have dry air present.

Features of Interest:

PGI-44L:
The CIMSS analysis for pouch positions places PGI-L44 at 14.4° N and 63.6° W
at 1100 UTC. The visible satellite imagery suggests the system is becoming much better



organized this morning with one main blow up of convection near the center of the pouch
position (44A). The water vapor imagery shows that the pouch remains in an
environment abundant in moisture with most of the evidence of dry air confined to the
north (44B). MMIC TPW imagery confirms this as well (44C). The system remains over
warm SSTs (44D) and high oceanic heat content (44E). There remains a little easterly
shear on the southern edge of this storm (C2). Otherwise, PGI-44L appears to be in a
favorable environment conducive for development into a tropical cyclone.

The 0600 UTC model guidance suggests that the system will begin to undergo
intensification into a tropical cyclone over the next couple of days. In fact, most of the
statistical models have it reaching tropical storm strength in about 24 hours (44F).
Afterwards, hurricane strength appears possible over the next 2 to 3 days. The GFS and
HWREF, however, do not do much with PGI44L. The 0000 UTC ECMWEF has backed off
from previous solutions and shows intensification much later in the forecast period as it
approaches the Yucatan (44G). The 0600 UTC model guidance has the system generally
tracking west-northwestward over the next several days (44H). Most of the models track
the system near Jamaica in 72 hours, and then move it towards the Yucatan Peninsula.
Despite the ECMWEF backing off, all indications are that as the system pushes west-
northwestward it will remain in a favorable environment with warm SSTs, high oceanic
heat content, and decreasing wind shear.

PGI-42L/Tropical Storm Igor

Igor has continued to intensify over the past 24 hours, and is likely to become a
hurricane within the next 24 hours. It is located at 17.4N/39.5W, and maximum
sustained winds are now 60kts. A large convective burst was observed overnight, and the
NHC noted that an eye-like feature was briefly evident. Convection has dissipated
somewhat today and is mainly limited to the southern half of the storm, indicating that
the system is still under the influence of some northeasterly wind shear (11). The 1200
UTC SHIPS forecast, with the vortex removed, indicated that shear is presently around
15kts (12). However, the environment should be vastly improving within the next day.
Igor will be moving over warmer SSTs, and into lower environmental shear (13). In fact,
the GFS, as indicated by SHIPS, is forecasting shear values as low as 1kt in 60 hours.
The system is in a pocket of very high TPW, and Water VVapor imagery also indicates a
large amount of moisture available to the system aloft (S4, S6). The GEOS-5 0600 UTC
analysis of Saharan Dust, along with AQUA and TERRA Aerosol Optical Depths,
indicates the presence of dust to the north, east and west of Igor (14, S5). AIRS
soundings from a pass around 0430 UTC today indicate the presence of somewhat dry
mid to upper level air along with the dust, however these soundings also indicate that the
dry air is mostly displaced to outside the core of the system, and that it does not wrap all
the way around (15). The GEOS-5 forecast, similar to yesterday, does not indicate that
the dust or dry air will wrap all the way around the system, so it is not likely to be a major
inhibiting factor for development. The 1200 UTC models indicate a general westward
track for the next few days (16). After 72-96 hours, a mid latitude cyclone breaks down
the subtropical ridge, allowing the system to turn towards the north for a period of time.
However, recent runs of the GFS, HWRF, and GFDL indicate that the trough will lift
away, allowing the ridge to build back south, turning the system back towards the west
for a period of time. This could allow its position to move within range of FLL GRIP



operations in the 6-7 day timeframe. All intensity guidance suggests intensification of
the system into a hurricane in the near future (17). A model consensus forecast brings the
intensity prediction close to a category 3 hurricane within 96 hours. While the recent
fluctuations in convective activity may temporarily delay intensification, Igor is still
likely to eventually evolve into a strong hurricane.

PGI-43L/AL-93L:

As of 1200 UTC PGI-43L is positioned at 12.0°N, 15.7°W just exiting Africa at
the coast of Guinea. The system has a visible circulation in satellite imagery and
vigorous convection located slightly west of the analyzed pouch location (43A). Low-
level convergence is shifted slightly to the east of this location with upper divergence
over the convective activity showing a westward-tilt of the system (43B). Dry air
initially does not appear to be a problem for the system with the pouch becoming
apparent in TPW as the system moves offshore (S4) in addition to a relatively moist area
around the storm seen in water vapor (43C). At present, the system is embedded in a
region of lower wind shear in between two higher shear areas to the north and south of
the system (43C). SSTs offshore are marginal with values ranging from 25-28°C,
however this layer is extremely shallow, as noted in the OHC analysis (44E).

The system is forecast to track west-northwest by the GFS (43D), ECMWF
(43D), and UKMET global models. The GFS (43D) has vorticity and Okubo-Weiss
values steadily increasing for the next 72 hours with moisture parameters roughly
constant, while the ECMWF (43D) forecasts a sharp increase in vorticity and OW after
12 hours. Both models keep shear relatively low despite slowly increasing shear with
time. The GEOS-5 model chemistry forecast keeps dust away from PGI-43L for the
most part except for a small hint at the possibility of dust mixing into the pouch at 850
hPa near 0600 UTC Monday (43E). SHIPS develops the system into a Tropical Storm by
1800 UTC tomorrow, but since the system is not developed yet and this SHIPS is guided
under that premise, this forecast should be taken cautiously. Officially, the NHC gives
PGI-43L a 30% probability of development into a tropical cyclone within the next 48
hours.

Dust/SAL

A new SAL outbreak is currently exiting the African Coast (D1) in addition to a
separate large region of dry air persisting across the central Atlantic (S6), each of which
are interacting primarily with Tropical Storm Igor. AIRS soundings from the Central
Atlantic, in addition to PREDICT soundings to the northeast of PGI-44L (D2), depict a
layer of extremely dry air extending up from 500 hPa. MODIS observations from late
yesterday show high AOD values associated with the dust exiting the African coast and
wrapping around to the west of Igor (S5). Little dust is seen exiting the African coast in
MODIS true-color imagery from this morning, aside from some dust activity around
20°N (D3).

The GEOS-5 chemistry forecast has dust interacting with Igor and possibly PGI-
43L/AL-93 in the coming days. At the upper levels little dust activity is seen until 0000
UTC Wednesday (D4), with low dust mass values otherwise extending from the African



Coast through the Caribbean. At lower levels things are more active with constant shots
of dust entering the Eastern Atlantic, and the most vigorous plume of dust expected to
occur Monday into Tuesday (D5). One noteworthy observation is that dust activity
remains primarily to the north of the AEJ throughout the period, and limited interaction
with potential systems will be likely to occur unless the Atlantic High weakens.

Images used in discussion:
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CIMSS Analyses
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C9- CIMSS Environmental Steering over West Africa for 250-850 hPa:

CIMSS ENV STEERIMNG PRODUCT: 250-&850 HPA LAYER (FOR TC MSLPE RAWNGE: 240-949

Features of Interest:
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SSMI-TMI Sea Surface Temperature: 09/10/2'010
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Atlantic INVEST 92 Model Intensities MODELS
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Tropical Storm lgor/PGI-41L :

11 -1000 UTC SSMIS 85-GHz
Microwave
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09/11/10 0958Z F-16 91H
09/11/10 0945Z GOES-13 VIS
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12- 1200 UTC SHIPS Text Forecast

= ATLANTIC SHIPS INTENSITY FORECAST =

* GOES DATZ AVAILABLE *

= OHC DATA AVAILABLE =

* IGOR &L112010 0%/11/10 12 UTC *
TIME (HR) Q @ iz is z24 36 48 L14] T2 84 986 io8 120
V (KT) NO LAND &0 63 66 70 75 83 92 101 108 111 114 117 113
V (ET) LAND a0 63 L1 70 75 83 82 101 io8 111 114 117 113
V (KT) LGE mod &0 65 69 T4 T8 87 96 103 109 113 114 116 116
SHERR (KT) 13 15 13 11 10 o 6 1 T 3 3 4 1
SHEARER ADJ (ET) 2 1 0 4] i} Q 1 3 3 1 4 2 i}
SHERR DIR 62 54 58 43 37 13 17 360 355 339 355 231 126
35T (C) 27.1 27.3 27.5 27.7 27.5 28.2 28.4 28.6 28.8 25.0 25.1 2%5.1 Z2%9.0
POT. INTI. (KT) 127 123 132 134 137 140 143 145 148 151 153 154 152
ADJ. POT. INT. 125 125 127 130 132 134 135 136 138 140 142 144 141
200 MBE T (C) -52.5 -52.1 -&52.3 -52.4 -52.4 -51.5 -51.3 -50.8 -580.7 -50.1 -50.2 -49.4 -49.7
TH_E DEV (C) T 8 8 =] k=l 10 11 11 11 11 10 11 11
700-500 MB RH &4 L1 &4 59 &2 &l 59 &5 &0 &0 &2 &0 57
GF5 VTEX (ET) 15 ia 13 20 21 21 23 27 30 28 33 39 36
850 ME ENV VOR 79 239 al 27 77 82 52 g0 &5 55 &7 g2 128
200 MB DIV 14 35 38 44 439 40 21 22 35 63 45 a3 51
LAND (EM) 2013 19211 1815 1724 1642 1517 1420 126% 1136 1067 1015 245 &77
LAT (DEG H) i7.s 17.3 17.3 17.4 17.5 17.7 17.7 17.7 17.8 18.3 15.2 20.2 21.2
LONG (DEG W) 38.7 40.2 41.6 43.1 44.5 47.3 48.5 £51.6 B53.3 54.8 5.1 E57.2 €0.0
5TM SPEED (ET) 1a 14 14 14 13 iz 10 9 & 7 8 11 11
HEAT CONTENT 13 lg 28 33 1 45 52 64 75 74 g2 79 L1
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14-0600 UTC GEOS-5 700hPa Dust Mass Analysis

NASA/GSFC Global Modeling and Assimilotion Office - GEOS-5 Forecast Initialized on 06z 2010-08-11

700 hPa Dust Mass [PPB]
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Atlantic TROPICAL STORM IGOR Model Tracks
Valid Time: 1200 UTC 11 September 2010
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PGI43L: 5—Day Forecast Based on GFS
Initialized at 2010091100
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3x3 degree box averages following the pouch:
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PGI43L: 5—Day Forecast Based on ECMWF
Initialized at 2010091100

(a) Track, 700 hPa U and Zeta (5—day average)

3x3 degree box averages following the pouch:
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NASA/GSFC Global Modeling and Assimiletion Office = GEOS=5 Forecast Initialized on 00z 2010-08

850 hPa Dust Mass [PPB]
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NASA/GSFC Global Modeling and Assimilotion Office = GEOS=5 Forecost Initialized on 00z 2010=09=11
200 hPa Dust Mass [PPB]
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NASA/GSFC Global Modeling and Assimiotion Office = GEOS=5 Forecost Initialized on 00z 2010-08=11
700 hPa Dust Mass [PPB]
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